An enzymatic electrochemiluminescence assay for the lethal factor of anthrax.
The lethal factor (LF) of anthrax toxin is the toxic component of the exotoxin (lethal toxin) secreted by toxic strains of Bacillus anthracis. The lethal factor is a zinc-dependent metalloprotease that specifically cleaves the mitogen-activated protein kinase kinase (MAPKK) family of enzymes. We took advantage of this substrate specificity to develop an electrochemiluminescence (ECL) peptide cleavage assay. The ECL assay uses the stable ruthenium (Ru) metal chelate that, in the presence of tripropylamine, generates a light reaction triggered by the application of an electric potential. The Ru label is specifically incorporated into the C-terminal CYS residue of a synthetic peptide (23mer) containing the MAPKK2 cleavage sequence of LF. Streptavidin-coated paramagnetic beads were the solid phase and facilitated separation and characterization of the enzymatic reaction products based upon N-terminal biotinylation of the peptide substrate. Intact peptide bound via the biotin moiety generated high signal due to the Ru label, whereas binding of the cleaved peptide fragment devoid of Ru label reduced the ECL signal. The proposed assay provides a novel opportunity for the screening of potential therapeutics against anthrax.